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to each other, a liquid crystal layer injected between the substrates, 
and first and second electrodes (23) formed on an inner surface of the 
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surface of the substrate when no electric fields are formed, and tilted 

right and left when first electric fields are formed by 20-70° with a first direction and second electric fields are formed 
symmetrically to the first electric fields by the first direction as a predetermined voltage is applied to the first and second 
electrodes, thereby forming four symmetrical liquid crystal domains in a unit pixel space. 
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£!Cf. of¥ 3ie fe^¥Ollfe XII 1 HI 1 »1 5i!§S ?SA|3|fe HI 2 S^Oj S^aCK 3 

£13, HI 1 a= sj HI 2 3^01 m^E d\¥ 5ie3f 2N§ A^ol ai ™§ Afoioiit 4=5! m 

sfQIOi 2|2t g^SQ. S.^, Aful x^| 1 HI 2 2^ A^O|OII 4:SS| agfOI o!:!^Sa, &^:J| HI 1 

gfE^a OI¥b HI 1 EDWSt. HI 1 S31l2f HI 1 g-ifS □S^Sjoi x|| 2 SAIOII 

S^aoi, 2!j§ SX^SO| 5!3t|g^<ys ^l^o^ 5^o gego), S^mM CHSab 43||°| eij 

1 EOliejol s^scf. 



E la E 1bfe gHHSI IPS-VAEESI eiil HA| Sx|2| BSE. 

E 2fe S21l°l IPS-VA EE°J 2!!g SA| SxlOIIAH S^^ S S3tl°l bHl fe^El^■ UEUdi EB. 

E 3g s ^^soii a:^e cig Eoiiois i^fe ips-va se sai sxisj aiaie, 

E 4te s ^^soii cas Eoiiejs i^fe ips-va ee 2"!! sai sxisi s^¥ :?ie s^e. 

E 5fe e ^^SOII CIE SHI SAI SXI2I ^^SEI S^SI IBE. 

E 6fe E 421 S ^^SOII 9!jS SAI §X|0||A| e^^a a^^^ S! 35)121 HHl ^Ell« UEfy E 



(Ee°J ^2 ¥^011 CH© ^S) 

20 : ol¥ J\m 21 : ?I|0|e m^. £jo| 

23 : ^^gE| 5!^ 23a-1,23a-2 : ^^SE^ 3^21 b^V 

23c : 3^gE^ S=2| 

23e-1, 23e-2: 3FgEI 2^21 Al^it HSy» 
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23g : ^^SE^ 3^21 £1 
27 : si± 

27c : 3i± E^°i aa 

27g ; m± £|S 
29 : m¥ dHlfBv 

32 : na 

35 : e^Xf 

39 : a4f ne 



g a^gg 5!jg DAI §xl( liquid crystal display, 0I8^ LCD)0|l 3!°S, MP ^j^|2!SSfe, aa 
=MHE(color shift):3^ Sib omilllOII:^: «010l|0|(ln plan switching-vertical aligned : 0I8^ IPS VA) 

SHSI SAI SxlOtl 5& 301 Cf. 

gysjog IPS-VA 2E°1 5^!S HAI SXIb IPS eE°i :'ll<y5fli, VA eH01IAH£J E 

fflieis a^sf:ii ?ieh ygj g§s hhi-iispi ^isfoi g ssi&isoii °i5foi 97-22io8s£ es!S 
2!i§ sAi sxiojcf. 01 2E0I e!!§ sAi sxife ia§oii °ls^ol mJim MoismM. hhit 
s t^mm sx^sol ifs?ii gemn, ms.°i ygj xuisioi sjtioii simoi oig sDiiejs 
sfHsw, Aiot^f ai ^E, B^a ^aoii/d dh¥ ^^^sm. 

oi£i& seii°i IPS-VA sE.m n^^s.^^ ^Eiaa Qsa ^q. 

£ la E ib# r'lecDsj u^soiife sjiim s^m:)! ^^EEl 5!^(2a)3f 

a^(2b)0l ;iM£fO|S gEIIS 4:1 31EI» SISm?ll HHflaO) SIQ. 3F^EI £!^(2a)a ^4: 

a^(2b)OI :'IE.K1)2| sag 4!-V0||b gXfSS HSOI! A|I¥3I 

?l& 1 1 4'5! bHifBf(3)0| g^SCf. 

01 8f¥ cHirshfe ^¥ I'l&Ksjsi iH^Eaoiib saoiite sAigxi atstxiB, mEiD\ 
ao\ 2i°Dt, Ln*e aaoiib xii 2 4-351 uHife}(6)oi s^sa. oi:3i/d. ^¥ :'ie(5)oiife a^oi ^tii 
gxi atfecf. 

a¥ :'i©(i)2i a^aoiite o^v ::'IB(i)hi h^ss^eh gJA^afe s^sis ixf s&aispi 
^^x\{8)^\ HHxign, :?ie(5)2i £i^aoiife S8HXK9):'^ a«xiacK w^iah, asxK8)2j ss^ 

M mm{9)°i S^^^S AHS ^il3b bHxian. eSIK8)2| as^S ^^gE| E^iZam 

§lr± £!^(2b) AfOIOIIAH g^gfe S5II2} 2f 45E §£E°I OIM^' 2i£^ HHXISW. 

3£|I2, S5NXK9)2^ ^¥ 310(5) AfOIOjlb 51311 1^ CIS!, SXfSj ^IS Olgf^S S^of^i ?! 

sKx, ¥lfe^ afe^ isdool Dm&Q. 

5^¥ J\m{7) W\m^ SIK7a)» SlfSfe e!!§(7)0| mxmO. 9^1(7)oSb 

ogg oi&^^oi gf £Eb sei gas K\mm =^= sihcm. oiieaoi, sag oigfsoi gfej 

SIS oi§*k:k 

oi£i& ^^a Sana IPS-VA sesi 2!|g s.m sxi°i a^at acf. 

an, 3fSE) 5!^{2a)2f £!^(2b) AfOIOll SJiPJ S^gil SfHS, 2h§ g»S(7a)& HI 1 S M 

2 bn&aK3.6)2i sffog ?ie(i.5) ssa §^01 42is oi¥E^ mmEQ. o|ollCI^^^, e 
sxK8)» smth &e 2!!i(7)s sam^A) e^^Ell3^ aaaxi at^ii aoi. es^a -?=5!ei 

s i^fe ssH7}(9)M S3fmxi s^Q. naiHs, asE l:^a:'^ oihh, ?i^ sedooi! 21 
Momm mm e-s szf(7a)°i mmm oia-^oi a^ges, Aio^stoii ids aae cfa:'f 

&s, ^^gE^ a^(2a)a ©4: 5!^(2b) A^ololl sjipj ssaa, bHigoja 2ij§ MXK7a)soi 
S3ii£f assfJii bHiacf. ^, a3ii°i ^mm :'i5°£. a^oii gxH§fb gxise ami 
ifs^ goixm. ^^011 sxHSffe 2i!§ s»ss gJAMi gfSfHs ao)xi:Hi aoi, s^iia- mmsm m 

%EQ. 0\0\M. ETH ¥gO|| EXH^te eHg gXK7b)b gf^OII SXH^fe 2!!1 g»M{7a)S¥E1 

eiims/H gi-ifoj e^oiej mm §aioii ^9.bs. eimoi, ^:)i ^ehm ^xi&cf. ommsi, 01 vsoiiai 

©01 V^gXI aOK aeoilAj P^^eamiOl^ efeKdlclination line)°S UBLHOI 5!Q. omH, C| 

^saimoid PejE ami gfif°£ goixife eiis gxF g^a eiAi3ii g^iroe »oixib gxf s 
« ^, a!i§ Mxfsi £DI|oi g«S 33IISb ^gs sm. 

Oiaaoi, em gXK7a)»g aS^3f 45£ §£E°I a^g oi¥fe SliSf^l blliaHS, 

x^M sae syg ei|§(7)oii simol as^fEicJh a5^?ll goi, gsHXK9)« mi^mn acf. 
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^ 25 : QI0IE^ tH:^ di21 

27a : m± 3^2) dm¥ 
aeOXI 27e-1, 27e-2 -s^^ 2^2] M<yS HgOxl 

28 : a,^e,^ MgHXI^rEI 

30 : fe^¥ :'ie 

34 : ^¥ 4=51 bHlTBt 

37 : g§IIXf 

40: ens 
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n^^^. ips-va ze.2\ °«m sai safe cfga mm^m xiya. 

b^2^ aoi, a^(2a,2b)oi ±^s\om iehs uHsgoi sit ips-va shsi ess sai safe eit 

a^aCOS, 180E ¥a)OI|/Hfe CHSS OI¥fe AlOt^tS 4^ SlHffl, aa =HHM ^fe^ 

mxie, aasi smsoos. 270E¥E)oii/Hfe e!!§ gx^sol an^ios bwxixi sons, as^siej 

mstM. s ^^S2i aesi E gf?i2f s^oii/H Aiot2fs ms.m ^ sife eiii hai sa 
g :«igmfe aoicf. 

Egh, s ^'gsi cfff ^4^^ 2!i§ sAi sae x^lS5^fe aom. 

g ^^g2i s ctff OICI& g}?i2}oii/HE aai 4H°M:?f ^^^gfe atfe eiii eai §ae xiism 

fe 5!om. 



e ^^§£1 ^2!S t^asf:?! ?i8foi, g ^^ssi a ^Aioiioii [oe hai safe, fe^o^ Pieoi 
dbs -)\z\m ¥2 Qiifgii, fe^s^ Afoi°i ui^soiife °a^q\ si^-iact. sf^ ^le ^^m^ i\\ 1 

S^a, SI 1 IfJII 2!i§S ::?sAI5|fe Xil 2 3^01 l^^CK 112X11. M 1 M 2 2^01 

ssa m¥ 2!i§ moi iy omit eiis Moioiife 4=51 uHifqoi at^t issa. se, ^^i 
SI 1 s^a xii 2 21^ A^ololl 4:121 aghoi e!:)^ga. ^?i n 1 gfifsf 4:i2ts oi¥fe n 1 s^ii 
2f. SI 1 a3)i2f SI 1 gfifs g^ss PiS25ie! SI 2 ^3lP^ ^aioii lagoi. eiii g»eoi a^iig^ 

a¥ i^gw. e?ia4: eefoiiAi ciisgfe 4:h2| sni coneioi i^scf. 
iE&. s cfs ^Aioiioii Qjsg, ^gf :7m= >i.g cuggoi, s:?! &^of D\B AfOI 

21 LH^Boiife oigfsol gfe! 2!isoi 7)i¥i5!i:f.m¥ I'ls fei-oiife 3iioie Wi± ^^o|]2^ Qioia tH 

±, yeiOl DHMS:!^ §EHS BH^goi, ^:7I B?l Sf4: Se^S S§Sa. B¥I sfib SZf 2|2|0||fe 5hS 

Ei 3^01 i^gfedi, 01 9tsEj 2S!A^2,^^ §^s i^fe dFP¥2f. d^cl¥2J s^es sssfa 
AH tH^ £fe!3f sismw bm¥2i szhs SI 1 §2} Si SI 2 ssmfe mm ^ei 

aa, ^:'l bfCI¥ Efe 1§ Hg!!a£¥Ei SI 1 SJ SI 2 Ah<y lEHS MiJigfe 4-3||°l 

Af<yi saja* as&cf, ses, &?i 2f:i: S2.k)ii si^f s^gsAH ji^eh a^a mm Ey\m i^si 
fe sfi £!^°SAH, 3.\^ a^s 3fSEH bm¥2i g^sg wj= sma awagsAH QIOI 

E-l y£l2f ISS HfCI¥£f, HfCI¥S ¥EH giJigUI 9lgEi 2^2] S§ ^I!!a2f StH^gfe S 
§ Mg!!a2f, 4^:'l bfP¥ £fe Mgyas ¥Ei SI 1 SI 2 AfiM gEHS ^:7ia 4= 

:ii2i MsiaM sifsm. oira, a^: a^a A^>!ig saafe 9^gE^ a=?°j ai^s Hena A^o| 
oil if^f uHaacK >iioiM tH:^ £fei3} aioiEi W:^ aejHi Has ¥eoiife alolE^ a&jsi a!s» 
a4: a^oii assffe :i:¥is 4:Xf:'f ^bigcH, 9tSE) a^ a^i a^oi s^s g^¥ e^is 
Afoi S¥ iJiea eiii A^o|o||fe 4=sj mm^o\ g^sm. oii'iai, 2t gyy2j A^dl ssoa 
2¥ iissm. ^31 SI 1 52.KHI A^<ys Hgoafe ^f:;! sgyasf e^t ^#21 afsa 
-g i^n, s?i SI 2 s2.K)ii A^ds saiafe s:3i ssiiaa -92,^ bs2i 2,^EaM ifHW. 

#P| efe 2OE OIS 70E DIBgl as ^§!°S ffCf. 

oira, 3\^E\ a^3f a^2i A^<M§ «e!!a°j 5igE-j a^2i Af<ys "guaai ^oi sii: a^ 
21 Af^yi Hia ^^2| @q. 

Sf^Ei a^2| Si 1 SZf SI 2 §2121 2A|£I ¥gg idsigfc ¥M0|| 3f§»E| a^il gfXIS 

aiMM ^aacf. oira, aisfe siaj ^^sm g^s om^. £IH2i aiaoi A^yg Hel!a2^ m 
mm HHai 4^ sife e/H£i ¥goii atat ^ascf. o^e£l, ^^SE^ a^oii/H, m<m§ Maasf hip 
¥ s! SI seoasf BUfe ¥M e oiists oi^fe ¥goii £imm ^ijfs ^a&p. 

a^2i Affiis Maia2i gfe g ^chs §m oiS2i ¥g olfe^{)llE :ii§xf£i a:>ji» sasi 
:'i ?i§foi, SI 1 S2}2i LH^ss caeiAH iiiS gfifos i^sp, oira, a^2i k\i^m ssoasi 
gfee a^2i h\^m Mgyaa 3fSEi a^2i afP¥ si a^:; a^2i is sgyaa Etub jng 
oiiAH ^2is oi¥fe i^aa. o^s£^, sf^i a^2i aii^s ^eiaa si^eh a^°i aip 

¥ iy 34: a^2i s§ Msyaa eiufe ins ¥^oiiah oh^is oi^fe g^oii ^:'fs :'isa£i a>ii 
ag £isM ^aep. 

e ^^SCHI °l5m, bHif ^lolffl, Sm2| B?l 34: S2.K)|| gfSS gPSffe ¥ :'l)2| a31l 

^. ?IIO|e W4i dfeJ gflfOII □5K)4 CHSaiS! A^dl a^llM ISSfOI, LCDOII 33)1 2!3|AI, 5m2i B 
?! 34: S2.K)IIAi HI 3H2| SfflieJ* SSthP. OlOII [&£f, gfifOllAI AlOt^tS ^S^^ 

4^ si°ffl, aa 4HHe ^soi ^^ga sffep. 

(^AlOII) 

0181 a¥e SaOil 2|?i§fW g ^^W2| UlS^^lsh ^a|01I« aA||8l ^S8fE^ &P, 

§¥& £ 3e g ^^soii coe pg soiieis ?ife ips-va ™i sai ii-a2i AfAiEom, e 

4fe e ^^SOII CCfS Pg EOlieiS gffe IPS-VA 2E 2!!S SAI Sa2| 5l¥ 3ie SaSOID), S 5fe 

s ^^soii ccfE eiii SAI §a2j 3hSEH a^2i assom. s s 421 e ^^aoii ajs sai 



12-3 



g::iH^ 51 ^1999-0086577 



mmM mmmi^ s^^^ sj mnm mm #ehs uay! seom. 

£ 3 E 4M S^rnW. eiiil ]IHy(100)e m¥ :'l&(20)2f :3ie(30)OI HHxI^Cf. OIIEH. 8^ 
¥ :7ie(20)a &^¥ D\m{30)B 2¥ XHIS @ 12 :'l0Oia. of¥ :'IB(20)a &^¥ D\Em 

AfOIOIIb 5!il(40)0| MgJSP. Oj:'IAH, 5!!§(40)e OIIMSOl, ^SS Ola^SO| gfoj gis AfgSD. 

oi:'iAH, 8f¥ :?ie(20) e 4S smoi Ma »aiioi ^g&cK suse 4oiiAHb 5^U£l b?i a 
UEfysicf. 5^¥ :7iEK20)°i ui^a a^oiife ?iioie tH>. £[01(21)01 ESOiiAH x g 

SaH. QIOIH yej(25)S xgflfa MM^°^ ^^21 y &lf°£ 3S dHxigoi. 0?l Sf4i 

sz.KP)oi essa. smei b?i gz.KP)e & ^3 jhoim m:^; £fei(2i)a & ^21 aioia 
Efe!{25)os B?i ^4: S2.KP)e CH /dissj yi:?[ 1 □ 3 §E°i ^h\^m 

21 s^s i^feci. nan, ^iioim m^^ £fei(2i)a- aioia ^21(25)^ nas ajoioii Tiioie is 

aKEAISIl Sfg)0| 3HXHiEI01 SiJI^loe g^SCf. 

3f^Ei a^(23)s e?i 5^kp)uioii 2^2,^ s^sm. oi[[ii, 5fEEi a^(24)e no\^ 
yej(22) a! Qioia £fei(25)a 2121 ei^E^M oi^acH mxi^Q. oi:)|ah, 5[sa a^(23) 
eis EAitt E 5* smoi aw xfAiisi asms. 3[sh s^(23)g sxii^jos M2im m^m 

bm¥(23a)# Sif&a. OIIIII, ahP¥(23a)2| 14^^ B?l m± S2.KP)S i§ HlgS ^^lAlgJ 

l^SCf. ESOII/H 23a-1g x g^lfos SSS b^P¥(23a)0|I^. 23a-2fe y SflfHS 2 
§@ HfP¥(23a)0ia. m\Jl, 3hgE1 S=(23)S y mmHi ISmt Wa¥(23a-2)2^S Slofe 

Ma!xi(23c)» s&&cf. 0I5IAH, sa Msyxi(23c)^ X gfifffl agmcM, ui-P¥(23a)°i gg,^oll mx\a 

01, b[P¥(23a)°S SEiMfCXIIfe HI 1 g^KAPDS XII 2 eZ}(AP2)oS 0|g&P, 3fgEi 

2^(23)2 SS Hgyxl(23c)« HI 1 52}(AP1)a HI 2 S2.KAP2)LH0|| A[<y SEHS dHxIS 4= 

311 Oll«aoi, 3:il°l Afi^a Hg!!xl(23e-1, 23e-2)» S&SfP. A[<ya SSllxl (23e-1 , 23e-2)t HI 1 S 
^^(AP1) a! HI 2 SiKAP2)« ?*|Sf01, AHS SZ.Ksub 1-4, sub_1~4)°£ gft&P. OIM, Afi^S S 
eyxl(23e-1,23e-2)fe 2| S^KAPI, AP2)0|| &of01 AHS SZl^o^ SSSMI H|jxia4= Ete ^ 

gSSfXI SSxHS aiSSf^ll HHxia ^ aiP. Est, hi 1 S2.KAP1)0il UWxl@ A\Mm HB!!xl(23e- 
1)2f HI 2 S2}(AP2)0I| HHxIS Mg!!xl (23e-2)fe PSS OI^SAH, ICHStOI 2|E( 9 , 

180-e)S SA[aP. e ^AlOllOIIAHfe e&tg£| 2tE»» ?;>E^ A^<Ma Sg!!xl(23e-1,23e-2)« S^ff 
P. 

E&, S ^AlCdlOIIAH^ d[^Ei 2^(23)011 SKMAH, HI 1 S2.KAP1)a HI 2 g2i(AP2)£| SAH&I ¥gO|| 
SI5HI Stfer ::i|SXf£l S?ll°l ^^4iS gfIISf:?l ^oK)1, EAHBI ¥g g <ySiHfer ¥^0|| 
£IS(23g:rib)7| ^XlSIP. &0| :)f§I[P S3j|0|| OlohWfe g «?!&IS0|| 2|5|0i :i| 97-667005 
Oil A^A^|8I ^saoi £iP. EIS(23g)fe fe^2|S 14fS ?>°ffl, HI 1 gS.i(AP1)0il ssafe 
£ia(23g)fe 3521 SUSOI HI 1 S2.KAP1)0|| l^Sfe Afidi 3ieyxl(23e-1)2f SSS 0IM4= Sib ?l 
« ^, HI 1 S2.KAP1)°I AIS get KsubDa AIS 4(sub 4)0||A| SA|£P[ OI¥b ^^01 90E?f a 
te ¥MOII 3I?-I5!a. HI 2 ge.KAP2)0ll §^gfe £IH(23g) ^Al Z1512I SUeOI HI 2 S2}(AP2)0il 

laa^ At^lS SSI xl (236-2) 2f SSS Ol^fe ?|xl ^, HI 2 g2}(AP2)°l AIS S2i 1(sub_1)a A1S 
5^^ 4(sub_2)0)| 3;i¥4aP. 

El^ dfP¥(23a-1,23a-2)£t A[iys SSyxl(23e-1, 23e-2):'^ H^Ufe ¥^g OI|2tS OI¥fe ¥^]2h 
IS Seyj:l(23c)2f Af<yg Se!xl(23e-1,23e-2):3[ &hUfe jng 0||3|S 0|¥fc ¥^ 2f2tO||E 2! 

^,^ SAho| £iM(23g):'[ ^si,^xiasa. 

Si± a^(27) ^Al B?| Sfi S^KP)0|| 2,^2,^ dHxISP. Oi:'|AH, Sf4: S^(27)E& UIP¥(27a)M i> 
feQI, 01 si± S^(27)°l bfP¥{27a)fe SfgP £!^(23)°l WP¥(23a-1, 23a-2) P^ d|g,^5| 8l?llfe , 
y ?l8fSAH oNS QlOlEi tH:^ £Fe](25)a °!g8ffe S^(23)°J bfP¥(23a-2)£[ EWaa 

E^ HWxISP. ES, Shili a^(27)°J bfP¥(27a)fe dlGIEI £f2l(25)3f ISSfCM, 

£!;;^(23)2| dlP¥(23a-2)°l ^HP 2|e gf* 4= 2iP. mill, sid^ £!^(27)S 5[S0 5!^(23) 
21 IS Se!!xl(23c)£f EWaaSAH, Sf4: 3^(27)2) bfP¥(27a)£f S^gafe Se!l»(27c)M S 
SeP. If4: 3^(27)21 MS!!xl(27c)fe dimSi 3^(23)21 Seixl (23c)2J =eP 

i^ECM, xlfSES SSSP, OiJ\k\. Dl^g ¥S 230S 3|gE1 3^(23)011 S!Boi:'l ?l& 

S« Si^ilOIP. 

Il£|I2, 5!^{27)S b|P¥(27a) Efe S§ HS!!xl(27c)2f S5[SAI, HI 1 S2.KAP1)]lf HI 2 

S2.KAP2) e^^S ifmol gliigoiS! Q^'JH OllgSOl, 4 gets 4:H*l°i Al^yg Sa!»(27e-1, 
27e-2)e SS§hP. ^± 3^(27)21 A|-<yS sa!XI(27e-1, 27e-2) ^Al HI 1 HI 2 

S2.KAP1,AP2)S ?S|SP. 0I5IAI, 3^(27)21 M<yt SSyxl(27e-1, 27e-2)fe SSOflAI UlSsffe 

W2[ ^^01, >iioiM tii^ ^m{^^) si ciioiei £fej(25)oii Di8ioi 2|2t Ai-<y sehs ^8[oi, 2| set 

5fga 3^(23)21 Af<yS SSyxl(23e-1, 23e-2)2f SSSISAH, 3fgEH 3^(23)21 Af 

Sa!ixl(23e-1, 23e-2) AlOIAfOIOII dHxISP. bfg5!8t?llfe, si± 5!^(27)2| AfdS ^§0x1(279-1, 
27e-2)P| 9fSa 3^(23)21 He!!xi(23e-1, 23e-2)a AF0I21 ggfOII HHxiaOj. m± S^(27)21 

Ah^S Hgyxl(27e-1. 27e-2)a 3\mEi 51^(23)21 M^m Seyxl(23e-1, 23e-2) MOIOIIfe i!:S2| n=?- 
S^OI SXHShP. 

01(111, Sf^ 3^(27)21 A[^S Sgi!xl(23e-1. 23e-2)2| if &g ^OIE °h ¥g 0I&>, b^^?^S^:Hlfe gf 
B¥ E¥fe A^M S^Ksub 1-4. sub_1~4)2J aAj£l ¥gO|| mmS^ :'HH[£I £!?ll« Si±s.m:>\ ¥1 
8f01 ibl gflfES l^aoi SIP. W:i|AH, si± 3^(27)21 Af<Mg SgUxl (27e-1 , 27e-2) gf92| 1^ 
afe ¥gS AfiyS SS!!xl(27e-1, 27e-2)2f 9fgEi 3^(23)21 bfP¥(23a):'f OI¥b ^tOI e m 
m^M. 3fS9 a^(23)2i b[P¥(23a)2| L||fe«S OSfAl 1^@P. ¥:'f8Hf0, 2^(27)21 Af^i 

S Se!!xl(27e-1, 27e-2):'f SS01IAI LHSSfe bl2f ^^01 Am SEHOIHS, 3fSEi 3^(23)21 
blP¥(23a)2[ 2S!j2axi afeP. OlOII ©y, 01|2}oj S2fe! S«0| ^^4Sai2, Amm 
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Sg!!xl(27e-1,27e-2)°l gfe& S^t^S SfSfW 3J0ia. Ofga, Sf^ S^(27)2| A^^iS SgO 

fl(27e-1, 27e-2) g dfP¥(27a)2l- SI Me!lxl(27c) ^OlIAH l^Sb ¥SS b^P¥(27a) g SI S 
e!!xl(27c)a ?i!!a£^ ©01 bfif^'SfCf. £E&, Oj|2i^O||AjE feOI 3fga S^(23)°l aH(23g)a If 
M D^SXIZI X^P^5^:l| ?l8fW, fe^^^a S^^°| £|S(27g)* ^xl&P. 

£IHg(23g,27g)0|| £|8K3i, SAHEI ¥SO)IAHE ^@ EJWSi :?^§Xf^l SJIPf S^SCf. 

Q^IJIM. Af<yi Ma!xlS(23e-1, 27e-1)3f SS ^eyxl(23c, 27c)::'f OI¥fe 2^(9 1)^ dfi^5,lo^ 

Jllfe 45E:l^ SfH, Af,yi SeyxlS(23e-2, 27e-2)a Sa ^e!!xl(23c, 27c):?f oim^ 

21(92)01 df^SISfJIIfe Of -45E:if shQ. olfe a3||(5Efe E^Si ¥SXII)2f H^XfSI eS^OI 

T=To sin^(2x) • sin^(]t • And/ A.) 
T: miStm 

To : S5( reference) PIS mHiS 

An : mmm om& 

d : &^§^ ::ieAfO|°J :)i5.| SEfe ^511) 
a: eJAfgfe If EfS 

5fgEl £! = (23)a ^4: £!^(27)S 2¥ M¥S S^af £t E^sio] a= Afgfi ^ 
3, 0|?l/d, 3H?S g^OI Syoi S^fSfe S^OIHS. ^^^EI a = (23)2f S^(27)2J 

^HCffe :H?@ 3^21 =S CH 3911 SCf. ^, d[Sa 2^(23} S^(27)g Af^g 

Ma!fl(23e-1, 23e-2, 27e-1, 27e-2)°l ^MQ 9fSE| 3^(23)°! A^^yl Mg!!xl(23e-1 , 23e-2)£f m± 
S^(27)2J Afdl MILixl(27e-1. 27e-2)2f°l 2}^S CH^ a?|| gO| m^^mQ. 

diSB E^{23)Di m± 2^(27)01 ffifcH^ab 2t ¥SO||/Hfe ^H1A|E^:3^ ^, 9h 

ga a^(23)°l UfCI¥(23a)2h sid^ S=(27)°l bFa¥(27a), ^^^a 3^(23)21 §S HSyxl(23c)2f 
Ifi 5!^(27)°l SI MS!!xl(27c) ^ 3fSa S^(23)°i HJCI¥(23a)£f Sidii 5!^(27)°l Afdl 
Seyxl(27e-1, 27e-2)2J ¥gSOIIAH §g 9H]IHAia:?f SSSCf. 

?IIO|e tHri: dfei(21)3f QlOia bH::i; 2.f&l(25)2| ilxfgOllfe ±Xi21 Sfa,^ MgHll >:a (28):7[ 1^ 

SCf. e,^B,^ EgHx|^a{29)fe 51101= S=e! W^^ £f2i(21), 2^21 si± 3^(27)21 b^ 

Cl¥(27a), HBIiei C||Oia £fe!(25) 31101= b1^ £^eJ(21)2^ QlOia b1:i; Sfe!(25)°l M 

veoii EiNSfe M\gm{29a)m ss&a. oj:)i/H, Hte,^ eeHxi:^a(29)fe sxia b^£^ aoi, ?iioi 
0IE1& ?5goi iss :'iB(20)°i ^Mm aaoiife e 2011 eai^ b^2^ aoi. xii 1 aHifa,^(29)oi 

l^SCf. OlttH. ?ai 1 tim^'{29)B H£llE2tO| 85 LHXI 95 SJ 4^51 bHlfafos. aiSXHSigxi dtB 



4f¥ 310(30)21 y^SOIIfc 1£1 ia(32)3f ^xig3. gai ia(32)°J ESOIIfe Xll 2 bHSfa,^(34)0| 
S^SCf. 1 2 ai)lFaf(34) ^Al 4=5] Hogaioicf, 

nam, 8f¥ 3ib(20)°i saoiit m^i\{35)^\ anaaia, 4f¥ 3ie(3o)2j eaon^ 

^5HXK37)3^ bHziaCf. 0I3I/H. eaxK35)2| e&^(P)e x gflfos HHxigH, M5HAK37)^ 
a4'^(A)S eSXK39)2| SS^(P)a y gftfHS HHXISW. 

^¥ 3ie(30)2f g§HXK37) MOIOIIfe eiji! gI^2| SSs Olgf^S M^oPI ?lsf ¥14^ lg(39) 
01 Jm^Q. 01 ?l4f ^S(39)g 01^ gc^ P:^:3 agjSI ^XPf SSEI o^o^aH 01 

eiiS ¥(negative)2| gig Olg^^S ^^Q. §S(39)2i gig OISSS ¥1 

^^ i!M2| ^JH|°J gg, 2H§(40)2| gig 0ISS3f a^j^ 7IS^.^£| 31£|2| ^Hi i^gOl bfi,^518f 

P. 01 gAh mg(3g)g bf2f 4^01, AfS733f gSfe^°i 2!!§ gXfSS S!S SEHS SOIE 

^ sfo^, as£i ^^ollA^ &v^s gfxi8ffe «ss mu. 

0l£J& ^SS IPS-LCOb Qmm ^01 m^EQ. 

axi, ?)ioie £fe!(2i)oi ^laigxi aog. sf:t £!^(27)oiife iis^f ei^fsiii sof, sfsa 
a^(23)a sf:4i 2^(27) A^oloj| ^!3lP^ g^gxi sfta. na^. aji gxfs(40a)e n i s! xii 2 

45! bHifBf(29. 34)21 Stfog 3|©(20,30) R^3lt S^OI 3121 ^J'S.'S OI¥E^ bHlSP Ojaf/H S 

ifxf(37)s mm^ sys e"! gxf(40a)2i xmn s\oi, a^4^EH3^ eagxi afep oionnfaf 
9ii§(4o)s S3fe ais 4=51°! g^-^g i^^^ ^sHif(9)» sasm smoi. aag ^a3^ 

acf. 01(0), ^8(10)011 2isfoi gxK7a)2i gig oigf^oi afe^gHS, aae SSth 

Cf33f acL 

She, ?IIO|e tH>. £[01(21)011 ^Ah <MS3f 2!3fg31. QlOia b1^ £fei(25)0l| P^»2||0| <yS3f ej3f 

92. 31101= bi^ Ete!(2i)2f aioia \m± £fej(25)2i jn»§ ¥2oii s^g^ a,^^ Eaiixi^a(29)3f 

e&gOi. P:i:S5||0| <MS3F a^i 3^(27)011 OIIIII, 3fea 5!^(23)0||fe Pi^SSIIOI iMs2f 

4:121 E&Tim iife <!i!£3F 3||^^°S 21D\S\2. S{fe &^EHO|H£, 3f^a S^(23)ffl M± 

E^{27) MOIOII S3||(E1.E2)3|- S^SCf. OIIIII, S3II3I S^Sfe ¥gS 5ISa 3^(23)21 

A[<M1 «eyxl(23e-1, 23e-2)a If^; 5!^(27)2| Afd!§ Hgy«(27e-1, 27e-2) AfO|21 gZfOIH, E1g 
»l 1 SLKAPDOIIAj g^gfe 23110111. E2fe XII 2 S2.KAP2)0||/H ^►^gfe S3IIM UatHP. OIIIH. S 
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SKEI, E2)te a}2tSi S^mS: A^<yl HgyxUSSe-l, 23e-2, 27e-1, 27e-2)2| m&S\ lEHS S^go 

SI Seyxl(23c, 27c)M CDSSSieJ M& §EH» SifeCf. 

OiaiSh 2!?II(E1. E2)°l ^^^011 Oy, ^5! HlligOl Sie eilS gXK40a, 40b)SS 5!3il(E1 ,E2)a §^ 
01 axias^ IMgcH, ¥^A|?JCf. 0\D\M. E 6S eS^(P), a4^^(A) S a3il(E1,E2)« u 

EfUl ESOIIAHa aO|, SiJII g^iMOII Sib gXK40b)fe bf2f ^^01, £J\ ^Bm 

^mm, 331 imsi 3311 g^<yoii ^xisfb ™i! siH70b)se cmioi as^ «oiaQ. oi 

in, =4=^ dm? SHb m £!31I(E1. E2) 9 ¥ :'H2I E01I£!OI g^gHS, B?l St^ S^K)llb Oi 

g!5ie! ^ gursi a3ii(Ei,E2):?i s^gss, ui jhsi Eoiieioi sssa. ©sfAH. seHs* aai ^ 
Jimo\ assi ^msf^soiiAi 2,^21 cuss oi^^ai uHigns. m[ Aiotatoi JH^agn. fei-m infoii 

nam, a^^a 5!3il(E1,E2):'f Ol^fe 2tO| ass. OIHS, aCH Paga y^AI9ISAH ¥^A|3| 
311 @Cf. 

oi^oiiA) xfAiisi gs@ m2i aoi, g ^goii sime, ^^si hhi? ^iskji. smsi b?i sf^ s 

yoil gfSfS gEISFfe ¥ 3H°| S3i| 3II0IM Wi!; ^SJ ^SCHI CllolOI CllSl^joi Af^i§ §^ 

moi, LCDoii 2!3ii °i3fAi, ofLf°i m± s^mM m jhsi Eoneis s^&a. oioii iif£f, &^8W^ 
g^sro^lA^ Aio^a^s 4= 4H5m s^oi ^^«sgxi sfbcf. 

3iEf, s ^^se a iaxi« ^emxi s^ioiiai QgfSMi esmw ^ai» 4= 9iQ. 

(57) S?l 

s^if 1 

4:i3i£iBe oi^.cHirgte ^fsf 

#31 #m 3ie AhOISI LH^SOII §Xiafe eng gXfe S&Sfe 9!il; 

#31 m¥ 3ie2i LH^ewi i^gt 731 1 s=; 

#31 8f¥ 3|&°| LH^eoil SagCM, J1I 1 IfSII £!3tl« H^StOi, 2!il§ zpgAISIb 1 2 

#31 XII 1 HI 2 3^ AmiOII S3(|3| l^g3l OlSOII, 2!i§L||°| e!i§ gXIgg 3ieH| 3931 # 

^01 3^2| uHiaii, 

#31 XII 1 ^^S, l\\ 2 3^ AfOIOII i§£| Sg,^OI &l3fga, #31 XII 1 Ol^fe OI¥fe 

XII 1 a3jia, xii 1 sjiia xii i gfifs g#os as^ie! xhi 2 £!3)i3f saioii s^aw, ^xisoi 

33||g#iyS 3I50£ 3.0 aegoi, B?|si-4: g2.K)||Ai CHSafe 43||2| eiig Effljojoi §#gi2, 

#31 XII 1 S31l2f XII 1 ghifOI OI¥fe 2tg 20 mxi 70E ej 5!« ^S°S olfe EOI|0!S it^fc 

IPS-VA 2E°I SNg HAI #xl. 

S^if 2 

XII 1 soil SiOIAH, #31 li 1 #31 XII 1 a3)ia oi^fc gflfHS A|<y§ JSlfl 
2f, #31 XII 2 5!3iia 2!a2s oj^fe g}|fo| ^Kyi ^gyxIM S&Sm, 

#31 XII 2 a^E #31 XII 1 a3|ia SlinM OI¥fe g^ifES 3#gfe Al^§ HeiXiSh, #31 XII 2 S3II 

a s!j2« oi¥^ gfifEs asgfe Ai&!§ seyxiM sssioi, 

#31 XII 2 51^21 A|^§ HSyXIfe XII 1 3^21 A|d§ HSOXI AlOIOII ^Xigfe 5!S ^SES 81 
EOHeiS i^b IPS-VA EE e!j§ HAI #X| 

s^ir 3 

XII 1 m Efe Xil 2 soil 2iO|A^, #31 8f¥ 3ie£| a^Sdlfe SSXI3I HlXigH, #31 #¥ 3ie2| a 

^soiife g5iixf3f bHxiais, 

#31 ssifa Bs^g XII 1 sif2f gxioi3, #31 g§Hxia S4^s #3i es^af 4siei g^&oi 

51S ^#ES 8|fe as EDUeiS iffe IPS-VA EE 2!ig hA| #3t|. 
4 

XII 3 ifOII SIOIAI, #31 eijlS 0|gf#OI gfe! 2!iloi sgog cjg EDII2JS 

IPS-VA EE eijl HAI #XI. 

5 

XII 4 noil SIOIAI, #31 XII 1 Aldl Hgyxlfil #31 XII 2 S^SI AldS MgOflSI =S, #31 XII 

1 a^si Ai<yi Hsyxm #3i xii 2 a^si M^yi Hsya aioisi sj-^mci as ^ses sife 
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Qm sDneis IPS-VA as eiji sai sxi. 

S^ir 6 

a AfOIOIIfe 4=5! BHSratOI 38 ^S^S SIfe EfflieiS IPS-VA 2E eijg ha| 

Sxl. 

S^l.^ 7 

fe^:*! &^8^ D\m AfO|°| LII^SOII ei!§; 

m¥ :'IEK))| l^EIH, Dm§:!^ SEHS HHSaCM, -fef:)! B?l Sfib S^m ttSSfb :HIO|e W::^ 

£^elJ!^ hioiei tn^ yej; 

it:"! 5h¥ :)\E2i 9^1 Sf^ §21 212,1-011 ISgi). 5!A|2|« S&^S i^fe H^C|¥2f, WP¥SJ S 

ss sasiBAi a-31 3iioie tH:±: £f°j2f 8ls^[)1 uKivs s^.^M^£! xHi 1 ^ 1 2 
°s Siisfe SI Msyxisf. ^h:!! wpv sfe Heyxis¥Ei xii i sei xii 2 geiss m<m 
lEHs g:'iafc 4=?H2i Ai4!§ seyxie s©5^t 5FgEi s^: 

4^:11 §^¥ Si!; S2.K)il 2|2,^ agg^AH ^jpi ^i^^h E^\m S^SUl, 

^^SEl bfci¥°i sm^m s^L^£^ atnag^AH qioiei m^^ s.^ol2^ ss*} Hfci¥2f, 
u^a¥S¥E■^ sz^iaa ^oi sfSEi e^si mm ^mx\si 9.mma^ mm sgyxisf, tifDi¥ ^fe 

§S Ma!xlS¥Ei 1 1 HI 2 SSISS AI<!s!lEIIS g:'IS! '{'JHSI M^W «g!!xlM SifS^:2, ^ 

M&m SgOxlb 4,^:71 Jfga S^SI AI^S HSOXI AI-OIOII HHXiafe s!r± E^: 

3)101 E bii^ £foiiif EiioiEi bHri: £fej°i ¥Eoii 1^301, ^:>\ GiloiEi tn>i £i-ei°i {^s.m 

UD\ 9f^a a^ ^ s!t± E^0\ m&E m¥ iJIS^f 2!|1 MOI 4f¥ :>\m^ AmiOII 2f3| 37l¥-| 

life 4=21 bHifats salens, 

^i:"! 2| szfoii dHxig Af<ys Mgyxigg isst:^, .y:?! xii 1 §?}m s^g Ai<ys seyxife ^ 
:ii SI ^aixisf 6 etgsi 2ia»« i^ii, &f:'i hi 2 ssioii Af<ys ^enxi^ mm ^ 

4^:'i efe 20E ol&^ 70E oiE^ei Emieis ?>te ips-va 2e eijs sai sxi. 

S^tf 8 

m 7 mm ^xoiM. 8f¥ :?ie°i a^scnite einpj ohxisjo. 4f:5i &^¥ :jie°i sj^aojit 

Xf?J bHXiaCM, 

4f:'i ssxfsi Bs^g XII 1 gfifa sxi £te jjixfa:;!, ^:7i gg||x^°l S4=^s as^a 4'5!ei 

BHWat 31S 8fe Qg aOlieJS IPS-VA 2E 9!jl fEAl SXI . 

9 

1 7 m £fe XII 8 soil sicHAH, 4^31 ^ss oiif^oi gfe! sie! as ^s°s sib am a 
oiiejs gffe IPS-VA ea sai sxi. 

s^s 10 

XII 9 &011 sioiA), UD\ 3\mEi E^si Kmm ^mx\°i ^B 3^SE^ Af<M§ 

saixia feoi Si E^si H^m Mgyxi ^^2| y^ap se as ^sas pg aoneis i^^ 
IPS-VA aa eai 

s^s 11 

XII 7 m\ 9io\M. ^31 sh^EH mm Meywfe 5^EE^ a^si bFP¥2i ggfoii uxia^ as ^ 
§as mfe pg amieis ii>b ips-va aa e!|§ hai sxi. 

S^if 12 

XII 11 iroii SJ01AH. ^:)\ s^si M^yg Mgyxia m± E^si A^dl neuxife wp¥sj 
szf* 4= SIS laei aoiM i>fc as ^sas sffe pg aoiiajs Sffc ips-va aa sdi 

SAI Sxl. 
13 

XII 12 soil gioiAi, ^^gE^ E^°i m i s?} ^ m 2 aAiei ¥Sg ^^a^ ¥goii :l^g^ 
xiEi a:iii gfxis aiHM mm\^ as ^sas sfe pg aoiiejs ips-va aa eiig a 

Al §xl. 
S^S 14 

XII 13 soil 9i.o\M, &OI ai^fe s!2t fe^2ts s4!-s 3^xlffl. &OI £i«°i 5i!eoi A^<Ms asy»2f sa 

m?ii uHxii <4 site aAH£i ¥^011 ^xiate as ^§as pg aoiiejs i^t ips-va aa 
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eiil HAI Sxl. 
S^Sf 15 

HI 14 soil sioiAi, 3^EE^ a^oiiA), A^^a sgyxia b^a¥ a sa Mgyxm e^ufe re 

mM 0||2|S 0|¥fe ¥M0|| £|^# ^Ximt 3S ^§H£ 5fe Cfg E0II2JS IPS-VA H 



W 14 # ife HI 15 soil SiWAI, ^?l Sfi: a^°l Ah^S SeOflSI gfB g 2!01E o[H 0\^°i 

& HI 1 S2i°i LH^as II^^^AI, 4iS gfifos 3is ^shs am £Diiejs i^fe ips-va 

SE SAI 9x1. 
17 

HI 16 soil 2iOIA4. Sl-ili Al-dS SSyxl°l gf9 g SIWE 5^U 0|&^°j &^?l 

1 Msyxi£i ^^gE^ a^°i wpv iy ^i^si ii Msixia e^^fc jasoiiAH esis oi^fe 9^ 
i^a^ 3am ^§°s ste fi£i si^ o^o| ni oii^i: an eitg hai sxi. 

S^S 18 

HI 15 m Efe Jii 17 soil sioiAi, 4^:11 a^si A^<Ms saixia sh^Ei a^si umv si 
^°i i§ M!!!xi2f iig ¥^oii/d oii2ts oi¥fe s^oii :J^s•x^£l a^ii gfxig eise 

^xlSfb 2!S ^§o£ 8ffe as SDIie!S i^fe IPS-VA S"!! HAI §XI. 
S^S 19 

HI 8 SOI! SIOIAH, 3|gEi S^S si± E^0\ ebH^gfe ¥gOIIAH :iSEIXI JHIHAIH^f S^Sfe 

as 8te aa 4'I°m:)j oFoi HI oii^ an eiis sai §«. 
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